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Providing a die—casting mold, comprising a
male die and a female die engaging with the
male die, the male die defining a pouring gate
therein, and the female die defining a cavity
therein corresponding to the pouring gate

Y

[‘88

Preheating the die—casting mold to a
predetermined temperature

Y

Positioning a metallic outer case in the cavity
of the female die as an insert

Y

FS4

Assembling the male die to the female die to
cover the cavity, thereby communicating the
pouring gate with the cavity

Y

Casting pressured molten metal—alloy into the
cavity via the pouring gate, to form an inner
structural member embedded in an inner side
of the outer case

Y

Dissembling the male die from the female die
to expose the cavity

Y

Removing the outer frame and the inner
structural member from the female die

Y

S8

Applying a surface treating process to the
outer case and the inner structural member

FIG, 7
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1
METALLIC HOUSING OF ELECTRONIC
DEVICE AND MANUFACTURING METHOD
THEREOF

BACKGROUND

1. Technical Field

The present disclosure relates to a housing of an electronic
device and a manufacturing method thereof, and more par-
ticularly to a metallic housing of an electronic device and a
manufacturing method thereof.

2. Description of Related Art

Magnesium alloy, aluminum alloy, or zinc alloy are often
used to make housings of electronic devices, due to their light
weight, high scalability, easy molding, and high structural
strength. Because metal-alloys do not possess the attractive
metallic appearance of pure metals, a metallic layer is coated
onto an outer surface of the housing to enhance the metallic
appearance. However, the manufacturing procedure is com-
plex and expensive.

Therefore, there is room for improvement in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

The components in the drawings are not necessarily drawn
to scale, the emphasis instead placed upon clearly illustrating
the principles of the present disclosure. Moreover, in the
drawings, like reference numerals designate corresponding
parts throughout the several views.

FIG. 1 is an isometric view of an embodiment of a metallic
housing of an electronic device.

FIG. 2 is an exploded, isometric view of the metallic hous-
ing of FIG. 1.

FIG. 3 is a cross-sectional view of the metallic housing of
FIG. 1, taken along line III-III.

FIG. 4 is an enlarged view of circled portion IV of the
metallic housing of FIG. 3.

FIG. 5 is an enlarged view of circled portion V of the
metallic housing of FIG. 3.

FIG. 6 is an enlarged view of circled portion VI of the
metallic housing of FIG. 3.

FIG. 7 is a flow chart of an embodiment of a manufacturing
method for the metallic housing of FIG. 1.

FIG. 8 is a cross-sectional view of a die-casting mold
employed in the manufacturing method of the metallic hous-
ing of FIG. 1.

DETAILED DESCRIPTION

Referring to FIG. 1, an embodiment of a metallic housing
100 adopted in an electronic device (not shown) includes an
outer case 20 and an inner structural member 40. The inner
structural member 40 is formed within the outer case 20. The
metallic housing 100 may be a housing of a tablet or a mobile
phone, for example.

Also referring to FIGS. 2 through 4, the outer case 20 is
substantially rectangular, and includes a bottom plate 24 and
a peripheral sidewall 26 extending from a periphery of the
bottom plate 24. The peripheral sidewall 26 surrounds the
bottom plate 24. The peripheral sidewall 26 and the bottom
plate 24 cooperatively define a receiving chamber 28. The
peripheral sidewall 26 includes an adjoining portion 261 at a
peripheral edge thereof, and an extending portion 262 extend-
ing from the adjoining portion 261 toward an inner side of the
outer case 20. The adjoining portion 261 includes a blocking
rib 2611 toward the inner side of the outer case 20. The
blocking rib 2611 extends along a periphery of the outer case
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20, and a cross-sectional view of the blocking rib 2611 is an
acute triangle. The peripheral sidewall 26 defines a receiving
groove 263 between the extending portion 261 and the block-
ing rib 2611. The receiving groove 263 extends along the
periphery of the outer case 20 and opens toward the inner side
of the outer case 20. The receiving groove 263 includes a
bottom surface 2631 and two side surfaces 2633 extending
substantially perpendicularly from opposite edges of the bot-
tom surface 2631. The bottom surface 2631 is substantially
perpendicular to the bottom plate 24. The two side surfaces
2633 are substantially parallel to the bottom plate 24. The
extending portion 262 and the blocking rib 2611 respectively
form a first blocking surface 265 and a second blocking
surface 267 on opposite sides of the receiving groove 263.
The first blocking surface 265 and the second blocking sur-
face 267 are substantially coplanar. The first blocking surface
265 forms an obtuse angle with one side surface 2633. The
second blocking surface 267 forms an acute angle with the
other side surface 2633.

Also referring to FIGS. 5 and 6, the bottom plate 24 is
equipped with a plurality of latching hooks 242 and defines a
plurality of receiving grooves 248. The latching hooks 242
are spaced from each other and protrude from an inner side of
the bottom plate 24. The latching hook 242 is substantially
cylindrical, and a cross-sectional view of the latching hook
242 is T-shaped. The latching hook 242 includes a connecting
portion 245 and a latching portion 247 protruding from the
connecting portion 245. The connecting portion 245 is sub-
stantially cylindrical and protrudes substantially perpendicu-
larly from the bottom plate 24. The latching portion 247 is
substantially disk-shaped, and is located on a distal end of the
connection portion 245 away from the bottom plate 24. A
diameter of the latching portion 247 is greater than that of the
connecting portion 245. The plurality of receiving grooves
248 are respectively distributed adjacent to the plurality of
latching hooks 242. A cross-sectional view of the receiving
groove 248 is a frusto-triangle. The outer case 20 is made of
stainless steel, aluminum, or titanium by forging or die-cast-
ing. In the illustrated embodiment, the outer case 20 is made
of stainless steel by die-casting. A number of the latching
hooks 242 is nine. The number of the latching hooks 242 may
be adjusted according to design requirements.

In the illustrated embodiment, the inner structural member
40 is a plate shaped and received in the receiving chamber 28
of'the outer case 20. The inner structural member 40 includes
abase plate 42 and a frame sidewall 45 surrounding a periph-
ery of the base plate 42. Referring to FIG. 4 again, the inner
structural member 40 further includes a protruding flange 47
protruding from the frame sidewall 45. The protruding flange
47 extends along an extending direction of the frame sidewall
45. The protruding flange 47 is received in the receiving
groove 263. The portions of the frame sidewall 45 adjacent to
opposite sides of the protruding flange 47 abut the first block-
ing surface 265 and the second blocking surface 267 to hold
the inner structural member 40 in the outer case 20.

Referring to FIG. 5 again, the inner structural member 40 is
equipped with a plurality of combining portions 421, and
defines a plurality of combining grooves 44 on the combining
portions 421. The combining portions 421 protrude from an
inner side of the base plate 42 and are spaced from each other.
The plurality of combining grooves 44 are defined on an outer
surface of the base plate 42, and receives the plurality of
latching hooks 242 respectively to hold the inner structural
member 40. Each combining groove 44 corresponds to a
combining portion 421, and includes a linking portion 442
and a resisting portion 446 communicating with the linking
portions 442. The linking portion 442 is recessed substan-
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tially perpendicularly from the base plate 42, and the resisting
portion 446 is depressed into the combining portion 421. A
diameter of the resisting portion 446 is greater than that of the
linking portion 442. The linking portion 442 receives the
connection portion 245, and the resisting portion 446 receives
the latching portion 247. The latching portions 247 resist a
periphery of the resisting portion 446.

Referring to FIG. 6 again, the base plate 42 is further
equipped with a plurality of protrusion blocks 46 adjacent to
the plurality of combining grooves 44, respectively. A cross-
sectional view of the protrusion block 46 is substantially a
frusto-triangle. The plurality of protrusion blocks 46 are
respectively received in the plurality of receiving grooves 248
of the outer case 20 to hold the inner structural member 40.
The inner structural member 40 is made of magnesium alloy,
aluminum alloy, or zinc alloy by forging or die-casting. In the
embodiment, the inner structural member 40 is made of alu-
minum alloy by die-casting. Because the inner structural
member 40 is formed in the inner side of the outer case 20 by
die-casting, a manufacturing procedure is simplified and a
cost is reduced. Because the outer case 20 is made of metals
such as stainless steel, aluminum, and titanium, a metallic
appearance is achieved, thereby omitting a need for a coating
process.

Referring to FIGS. 7 and 8, an embodiment of a manufac-
turing method of the metallic housing 100 is illustrated.

Step S1: A die-casting mold 10 is provided. The die-casting
mold 10 includes a male die 12 and a female die 14 engaging
with the male die 12. The male die 12 defines a pouring gate
126, and the female die 14 defines a cavity 142 corresponding
to the pouring gate 126.

Step S2: The die-casting mold 10 is preheated to a prede-
termined temperature. If the temperature of the die-casting
mold 10 satisfies a requirement of the die-casting process,
step S2 may be omitted.

Step S3: A metallic outer case 20 is positioned in the cavity
142 of the female die 14 as an insert. The outer case 20
includes a bottom plate 24 and a peripheral sidewall 26
extending from a periphery of the bottom plate 24 toward a
side thereof. The outer case 20 further defines a receiving
groove 263 at an inner side along the peripheral sidewall 26.
The bottom plate 24 is equipped with a plurality of latching
hooks 242 spaced from each other.

The outer case 20 may be made by die-casting, extruding,
forging, or punching. In a preferred embodiment, the outer
case 20 is made by die-casting. The plurality of latching
hooks 24 and the receiving groove 263 may be made by a
CNC (computer numerical control) process, or be formed by
a die-casting process. In a preferred embodiment, the plural-
ity of latching hooks 24 and the receiving groove 263 are
formed by a die-casting process.

Step S4: The male die 12 is assembled to the female die 14
to cover the cavity, thereby communicating the pouring gate
126 with the cavity 142.

Step S5: pressured molten metal-alloy is casted into the
cavity 142 via the pouring gate 126 to form an inner structural
member 40 embedded in an inner side of the outer case 20.
The inner structural member 40 includes a base plate 42, a
frame sidewall 45 surrounding a periphery of the base plate
42, a protruding flange 47 protruding from the frame sidewall
45, and a plurality of combining grooves 44 on the base plate
42. The molten metal-alloy is combined with the outer case 20
and is cooled to form the inner structure 40, thereby forming
the protruding flange 47 in the receiving groove 263, and
defining the plurality of combining grooves 44 respectively
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receiving the plurality of latching hooks 242. The molten
metal-alloy can be molten magnesium alloy, aluminum alloy,
or zinc alloy.

Step S6: The male die 12 is disassembled from the female
die 14 to expose the cavity 142.

Step S7: The outer case 20 and the inner structural member
40 are removed from the female die 14.

Step S8: The outer case 20 and the inner structural member
40 undergo a surface treating process. Burrs and other defects
on the inner structural member 40 resulted from the molding
process are removed by the surface treating process. If an
appearance of the inner structural member 40 is qualified
enough, step S8 may be omitted.

A surface treating process such as polishing step may be
added between step 2 and step 3 to remove burrs from the
outer case 20 to achieve a more attractive metallic appear-
ance.

The outer case 20 can be made of stainless steel, aluminum,
titanium and so on, thereby achieving a required metallic
appearance of the metallic housing 100. When changing the
materials of the outer case, different metallic appearances are
obtained, thereby omitting a need for a coating process. Addi-
tionally, because the inner structural member 40 is made of a
metal-alloy material, a weight of the metallic housing 100 is
reduced.

Finally, while various embodiments have been described
and illustrated, the disclosure is not to be construed as being
limited thereto. Various meodifications can be made to the
embodiments by those skilled in the art without departing
from the true spirit and scope of the disclosure as defined by
the appended claims.

What is claimed is:

1. A metallic housing of an electronic device, comprising a
metallic outer case and an inner structural member, wherein
the metallic outer case comprises a bottom plate, a plurality of
latching hooks spaced from each other at an inner side of the
bottom plate, and a peripheral sidewall extending from a
periphery of the bottom plate toward a side thereof; the
peripheral sidewall defines a receiving groove at an inner side
along the peripheral sidewall; the inner structural member is
made of metal-alloy and embedded in the inner side of the
outer case by die-casting, the inner structural member com-
prises a base plate and a frame sidewall surrounding a periph-
ery of the base plate, a protruding flange protruding from the
frame sidewall outwardly, and defines a plurality of combin-
ing grooves on the base plate; the protruding flange is embed-
ded in the receiving grooves, and the plurality of latching
hooks is respectively embedded in the plurality of combining
grooves; the peripheral sidewall comprises an adjoining por-
tion at a peripheral edge thereof, and an extending portion
extending from the adjoining portion toward the inner side of
the outer case; the adjoining portion comprises a blocking rib
toward the inner side of the outer case; the blocking rib
extends along a periphery of the outer case and a cross-
sectional view of the blocking rib is an acute triangle; the
receiving groove is defined on the adjoining portion between
the extending portion and the blocking rib.

2. The metallic housing of claim 1, wherein the bottom
plate defines a plurality of receiving grooves respectively
adjacent to the plurality of latching hooks, the base plate
comprises a plurality of protrusion blocks adjacent to the
plurality of combining grooves respectively, and the plurality
of'protrusion blocks is embedded in the plurality of receiving
grooves respectively.

3. The metallic housing of claim 1, wherein the receiving
groove extends along the periphery of the outer case, and
comprises a bottom surface and two side surfaces extending
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from opposite edges of the bottom surface; the protruding
flange is combined to the bottom surface and the two side
surfaces of the receiving groove.

4. The metallic housing of claim 3, wherein the extending
portion and the blocking rib respectively define a first block-
ing surface and a second blocking surface on opposite sides of
the receiving groove; the first blocking surface and the second
blocking surface are substantially coplanar and inclined
toward the bottom surface; the first blocking surface inter-
sects with one side surface and forms an obtuse angle, and the
second blocking surface intersects with the other side surface
and forms an acute angle; the frame sidewall is combined to
the first blocking surface and the second blocking surface to
hold the inner structural member.

5. The metallic housing of claim 1, wherein each latching
hook comprises a connecting portion and a latching portion
on the connecting portion; the connecting portion protrudes
substantially perpendicularly from the bottom plate; the
latching portion is located on a distal end of the connection
portion away from the bottom plate; the inner structural mem-

6

ber further comprises a plurality of combining portions pro-
truding from an inner side of the base plate; the plurality of
combining grooves are defined on an outer surface of'the base
plate; each combining groove comprises a linking portion and
a resisting portion communicating with the linking portions;
the linking portion is recessed from the base plate substan-
tially perpendicularly and the resisting portion is depressed
into the combining portion; the linking portion receives the
connection portion, and the resisting portion receives the
latching portion.

6. The metallic housing of claim 5, wherein a diameter of
the latching portion is greater than that of the connection
portion, a diameter of the resisting portion is greater than that
of the linking portion, and the latching portions resists a
periphery of the resisting portion.

7. The metallic housing of claim 1, wherein the outer case
is made of stainless steel, aluminum, or titanium, and the
inner structural member is made of magnesium alloy, alumi-
num alloy, or zinc alloy.

#* #* #* #* #*



